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gaparKcRalaitLakkpen^GD^^ S^lSl%\McnxydusQdB^^ 52-18886)^ 

3-5Q5284)andftieliks. Thsinventooflheprc^ 

DNA.(Japat£seRalffltApplic^ 

[0005] T6cfaraqi£sarea]sokno^Mi&^ 

^l>TOtytk: enzymes sidi as ^ua 

01A12542Al)),fiiicto8ephD^lK^^ 

emlase(lnlmHti(XHlPalE^ 

[0006] . Mar^mediandHJlilizii^ 

fceirrnedianolniela^^ Tli5palhv\^inwlves6fhDS^^ 

&^txs^co^!Xi^^ Genesaxfing&rEDDandEDA 
havebemclonedfiomfiic/ie^^ 

repQrtBdOVIoL^&lDbk)L5,2»^^ Thenudeotidesequenoesofte 

gene cxxlingfcrEDD(ed:/)arrf the gene ood^ 

aooessionnumberL20S97. Finlheiniotei^tenLideGtidesQ^^ 

asGenBankacoesskxinumberX5S364,ardtenLi^^ 

aooessoinumber M6061 5 M37982 mthe dal^^ 

[0007] Theieisdeaifyaimimlheartfeeffidbitb^^ 

bGdiagpcuhuralandnubi^^ 7hsIdatkxl^bet^^^teE^tner-^^ 

Lranmoacidshasnotpnsvioustybeende^^ Tl^prcsentinv^cxidesoilDesdiisidal^^ 
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e?qjdlingiL 

SUMMARYOFTHEINVENnON 
[0008] Anobjectoflheprcsentinventm 
prc)ductivi^ofL^mim 
[0009] ItisanoljectoftiepresetlinNra^ 
cutludng arnksDcxg^ni^ 
aDCumulalesmteniediiim,a^ 
mediamkidlizingbQct^^ 
dd^diBlaseactivilyarK^^ 
issdectdfiomLmiinoaddsp 
[0010] Itisa&rdierobjectofteprcse^ 
medianokdilizingfaac^^ 
[0011] ftisafirfierd^ectoftepreaentm^^ 

measing the copy nun±erofageneco^ 

pho^ip^iconateakjdase^ornx^^ 

sfaouldbeenhani:»dhaodlof4ieb^ 

[0012] Itisafiirterol^oftepoesentinven^ 

amiiK)acidissdec(edfianL^^^ 

[0013] ftisafintherobjectoflhepresentinv^^ 

DoiidoK)ffpalhvv^,\\ha:d]^ 
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[0014] AooxdingtDtheprcsentinvendca^ 
Enlner4>oidQroffpaftivv^ 

BREFDESCRIPnONOFTHEDRAWlNGS 
[0015] Fig 1 ix^wsosisliicloisofaplasmU 
pRS^^4 consisdngof 1heijasmki{j(^ 
[0016] Fig.2ix)vvscaisliic6onofapl^^ 

DESCEIE^I0N0F1HEPREFE[?REDEMB0DI^1^^ 
[0017] TheinventaKoftepresenti^^ 

'EDpaflivv^)anxng1henidabolicpafa^ Hie 

ni^metailx)lk:pedhvs^ 

addssLdiasLrjj^mGtanKi^^^ 

[0018] TheinvenlDisoflhepssert 

phoq4ip^[ycerateldn^ Ho^^€ve^^\tenenhanl;:em^ 

enq^madc activity \\^atl^^ 

largetmefliancAiitiB^ 

woeinlioduoed Thaefixe^iegeardiv^peifimie^ 
EDpalh\^^. 

[0019] Tvvoofmelh3ds\\ereaxis^^ 

efiminatingaattenuat^ 

pafliw^. AMiouglibodiQfdienielho^ 

add, mediod (2) fixxses m mei^ 
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axjldbebakx^fayoDnboIlingd^^ ftisalsoposal^tDSupp^nlxilos&'S^jio^^^ 
inteoT^dialeoflheiilxik^ As 
aiesuhoflhisreseandi, ft\\QsfixindthatanL^^ 
inpov^byenhandnglheEntne^^^ 

<1> Bacterium ofteptesmtinyenim 

[0Q20] Ihemelhanokjliliz^ 

andalitytoprodiioeanL^imim^ 

[0Q21] TlTelBmi"anaMitytoptoduoeanI^^ 

aocumulatk)nof ^ L^^^ 

IWsaWitytoprodLioeanLmiinoa^ 

aprcpettyimpailQdor enhanced L-aminoacidsto>\4ikhtep€SQiti^^ 
aminoacklspmducedfay Specific examples indude 

Uysnie, L^utamic add, L4ii^^ 
phenylalanine and so fbrfi 

[0022] Asdx>vvnhteexatTplessecdOT,abacteriumh^^ 

incieasingaclivitiesofEDDandEDAix^^ SinceI^\alineisprodiioedfidm 

pymvicadd,inaeasehpKxluctm Iherefere^ 

Ihebacteriimhavingflie enhanced Enlner-I^^ 

LraminbaddpKx]iX£dbyabkK^^ 

[0023] Specific exan^^oftemeftiaix^Hdil^^ 

faacteriabekxigingtDdiegeneiaM^l^^^ WhelherabacteriumhasftieEntner- 

I>oiidoroffpaSiN\^or not canbe detemfi^ 

^^maldei^de-3-{iio6phaleddi^^ 
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ab8od}anoeat36Snni Afaadedumftatisknovvntopxxl^ 

[0Q24] btepcesentinv^sntk}n,tenie^^ 
cangrowbyoonsumingnielhandasat^ 

enharxxdcrimpartBdbybeingm^ Spedficexartplesindude 

[0025] Spedfcexam[d€SofM2/j^^ strain . 

(I«4B10515)aricisofcrih. IteM^^^M/y;?^^ slramOSfaMB10515)isawail^ 
NadoialCbDectiaisofMustiM^ 135,Abbey 
Roa4Abeiri0enAB98IXilJnilBdK^^ 

[0026] Fut1hamore,exanf^ sliainO^C3N4B 11375),ArOC 

21276stiain,AIO:21371 stiain,An^stam(desai^ 

A513strain(desml5edinApplMk^^ H^AMo^obcdBus 
^yoogenesUCMB 11375 stiahisavailableficxnflieNalkx^ 

(AddresKNOMBlJSsTonyRe^^ 135,AbbQ^Road,AbadeenAB98IX;lJM 

E>mi^c£AMi^iobcx^ 149,pp.441446 

(1988))aaisoMi 

[0027] [Thsmedianokililiz^ 

L^mimaddandfteafixenienti^^ 

atvl^orEDAactivityisa^^ lliebaclsdimofteptesentinve^ 

Miikiihasbeennxxfifiedsotlcitteac^^ 

[0028] Theejqxesskxi^'nxxJifedsotoEDDcr 
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perodlismadehi^ierflianthatofavvfld-^ F(TeKample,ftiosein\\liich1hen^^ 
ofEDDcrEDArrwleculesperoeflisir^^ 

mdeculeisiixieasdaidsofixdiaieen^ FuItflemlOl€;,te^v^id^ypenx^ 

beocxtpatedtDamedianoki^^ 

EDAactivity. 

[0029] EnhanoementoflheEDDaiii/aE^ 
ofa^neoodingfbrEDDand/orEDA Forexan^fe^iecomlii^tDN^ 
oocfingfoEDDand/brEDAvsiftia\«ctofi^^ 

canbeinboducedinfiotebaclj^^ WhenbodiofadiviljesofEDDandEDAatetDbee^^ 
genefiagpnentocdingferEDDardflie^^ 

\a*Dis,butteyaieFiefetablyin^ TheieaxiibinantDNAni^bei^^ 
badedumhayinganLmi^ 

addprodudngabflily. 

[0030] ArQ^offtiegenesdedvedfiomboded^ 

codipgfcrHDDarritegenecxxingfcrEDA Specified^, genesderiNfldfiom£s^^ 
enco[ipasssdfay1heprcsentin\ai^ JLln0s\xia^vepataiibEt 

EDA(ai2)dem«ifiomBdK^^ Hereinafie^te 
geneooding£)rEDDisie&aedlDas€d4ardte Fuilheinxxe^suchgeries 

(PotymeraseChamReacdon, see 

seqim:esofthosegenes,orhyfandiza^ For 
primeisedd-F(SEQDNa ll)arxleda-R(SEQroNa 12> Tle^ti/genearrlajbgerKofotenTi^^ 
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canbeamilariy obtained Tlieli543ridi2ationoonditkiiis€xe^^ 

peifimMdatasakconoenl^ 1 xSSQOP/oSDS,pre&rahlyai xSSC;ai%SDS,ate(K:. 

[0031] Fuith£miore,theerfigeneardai7gmeus^ 

alsoenconpQSSsesmulanlsoraiti^^ 

inset1kxi,additionortefiteofon^ 

EDD aixlEDAaienot diminished Ah^^ 

dq^endingontepoadcnortypeofanmoaddi^^ . 

^DeciGcally2tD60,preferabty52to40,nxiepref^ Fiiitfiemaore;,asDNA<xxingfoapr^^ 

substantialtyidenticaltoteafbien^^ 

xvilhnudeotideseqim^ofalaK)^ 

MJ7982)oraprobetecanbeproduoedfiQni1hE^ 

protemhavinganactivitysimilarlD '*Stringentoondilkxis''nieansoon^ 
(aDedspeafcl^disfimi^ ftisdifficuktodeadyeqxesslhisoondil^ 
tyusirgnun^ericalvaluesw Hovstve^foexan^thestrii^^ 

pefeiably 90% OT nxxe, most peferal^ 95^ 

hwr^omibcebo^mn:^^^ Attemaliv^,stnngent(xxxl^^ 
oonditionslnYler^^hkhD^L^sa[e 

ooafitiotBofSoullKmh^^ 1 xSSC,ai%SDS,prefeiahiy 0.1 xSSQai%93S^at60^ 

[0032] QiiQnnosonialD>L\canbepvqpa[edfiQma 
SffltoandMura(iefotDH SaitoandKMura,Bk^^ 

Ejq}erinKnls,EditedbyteSoc^ 1992)and4ielike. 
[0033] IfaieoombinartDNAispreparedbyligp^ 

DNAautaomou^ iqidicable inacell oiEscherkhiacoli^xtc lilos and introduced inlD£k:^26n£c^ subsequent 
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qHalionsbeoomeeasia Examplesofte\«torautonomou^iqi^ 
p^4W219,pSIV28,pUC19,pUC18,p^^SG^ 

[0034] hoiderlointiodLceaieoon^^ 

anymedxxlcanbeiGsdsDkx^asitpR)^^ For example, dechqxxationcante 

used(CanaclianJoumalofMcro^ 

[0035] IheoopynuniTerofflKai/an^^ 

gen£SlD€xistindm}niosonialDNAcfabac^^ Tointioduceimittq^co{^Qftee^ 
diiDmo8QmalDNAofabacteiium,h^^ 

ap£sexisth1heditcnx}SQnial^^ Assequenoes\4iosemutt;]leoc^^ 

DNA,iqxtitiv€DNAc5rinva^ Fui1hamMe,as 

disdosedhJ^»nesePatentI^d<3p^ 

1ian^x)8on,andallowhtobe1]ai^^ 

[0036] Beadesthea&xanentioned^rieam{ji^^ 

canalsobeadair£dbyiqjadngane?q3^^ 

chrcmmiialDNA(Titemklvvih F(TexarrpIe,ibcpromoter;i>ppron^ 
MiaielfliDvvnasstaxigpronioters. Fiflflieinxwa^asdisdosQdmln^ 
intixxliaigasuhstil^^ 

benxxffiedsotobeomiestiaiga: SuhstitutimorniocMcationoftl^ 

atvl^crecabgrne^atddiusacti^^ Mcx]ificadonof4ieseeKprcssi^ 

SQquencescanbeocxiibinedv^ 

[00371 EnhanoementoflheactivitksofEDDandEDAc^ 

llios[iiats{xoduaadficm6{i^ Indiisieaction^EDDactKitycanbenie^^ 
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quanti^ing6fiio^iiq^imik^ 
qiaitij^angpyruvicac^ 

lactatedd^dro^nage. The6iliosflic^iraTk:acki(ypy^^ 
deh^dip^naseieacliGa Furlhemxxe^teEDAactivitycaaalsobeme^^ 

<2>Mediand4Jlili2ingB 

[0038] Thebacteriimoftepresentinverd^ 

EDDand/aEDAactivit/aieenhanDed^an^ 

vstenspynivicacklisaninle^^ Eoi^JesofLmiinoackkeixxxTi^^ 
tiiieoriine,I^leiici^ 

[0039] Thefaactediinofteprcsentinvetti 

havinganatdi^toptcduceanLr^^^ Themettiano]- 
ulilizingbactenumof^ 

anKlhanol^samilatingbacI^^ Furthenme^te 
melhanokitilizingbacte^^ 
amino acklduelDSidimodific^^ 
[0040] AinedxinolHJtilizingbac^^ 

anahOilylDpcodKsanL^mino^ hoiderlD impart an 

atititytopnoduceanLmiim 

bacteria arri so fix11\ canbe vised, foe?ca^ 

metabolic rcgMlationmutant strain 

enzyme isenhatved (leferto "Amino AddFemienlation'\ 4ie J^xn Scientific SocktiesRess [Galdcm Sufpan 
Center], IstEdiliavpubliiiedonl^ WhsnbteedingofLmiinoaadiTO^^ 
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faocteda^popeitiesofaLrcotnoij^^ 

inipaitedort\^oormorcof4£mri^ Ifaebk)^iilhesiss^/slm 

iolhiiualfyenhanoedatwoornx^ Fur4ieimMe,in:5BitirgpK^^ 

indudingauxoticphy, analogp^ 

enhancement ofhiosyn^^ 

[0041] Faexan:5)Ie,LJysineprodudngba 

honx»eni£orL4iieGnineandL^^ 

stiainse?dTBitagauxotoqliy foinosilDl cr acetic acil(J;^3aneseftiEntLaid<^ 55-9784 and 56^692), or 

mulantsh:ainsftiataieiesislantlDOxa]>^^ 

chlGroc^]aclani,DI^-^min£>€K^^ 

N-lairojdleudne. 

[0042] Hadnafia;amedxxlfbrin:pi1n^ 

e^qjession ofagenefcranenz^memanL^nraiDackib^ 

[0043] I^fysineprodiiangabilitycanbein^ 

syndiaseandaspartddnasei 

[0044] Activitiesofdft^drodpcolinales^ 

enhancedbytiai)sS)uiiingtemedianok^ 

fiagn^nteiKXDdingdih^di^^ 

fimcticnsintemediamkjliliz^ Asaresultoflheincnsageinflie 
oopynuni^eroftegeneencodingdih^di^^ 

liansfimBntslr^aclKitiesoftiieseen^ Hereafe^dih^dicdpccdinates}^^^ 

ai^pai1ddnaseanda^}aitcjdnas^ 

[0045] ^. Anymbooii^nismscanbeifie^ 

toencodes AK, so kxTgastemicroci]^^ 
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bactedunx Su±nlk20Qlg^nismsrn^be^^^^^ Spedfical]y,exan:q)les 
ofsudimkxooqpiisiisinc^ ccU(fjdi0idmcd^^ strain 
0SICIMBlQ515)andsofcdh. Sinoenirieotidesequenoesaieknov^ 

Escherkha\siism lQS2(1986)Xltese 
genescanbeoblainedbyPCRiBingprim^ 

dinomosoimalDNAofmicixxx^^ ao//Krl2asa1m;]laleL As^£dfc€xamp]es,6Lp4and$5C 

cierivedfiom£ a3//vsfflbee?q^ Ho^\evo;^nesiBedfotepresent invert 

[0046] htepresentinvendcxi^kisprci^^^ 

ftiskno\Mitiiat\vikl--^DDPSdeii^ ao6'issubjectlD&edba±i^^ 

AKIIIderivaifiom£ aifissul^ecttosL^pessimarrifee^^ Ihaefixe,dp4and/MsC 
vsiiichaieintiaicedii^ 

dinmialestefiedbackinhibilm Heidnafls^DDPShavingamula^ 
feedbadcinhihilmby L-fysine 

ma/alsobeidaiedlDas'^iiu^ AKnidaiv9dfiom£ a>2fhavingaimdation4iatd^^ 

feedback inhMai by L4}^m^ 

nis^a]sobeiefe[iedlDas''hiutaitf 

[0047] hteprcsertinvendoi^DDPSandAKaie^ fthasisknawnftiat, 
fc^exaITple,^vild^ypeDDPScia^ 

[0048] AiiLdeGti(fesequmc£Qfvvi]d^ 13,atxl4ie 
animacidsequenceofvvfld-^DDPSenocdQd 14. 
[0049] TheD>L\eirodingmulantDDre 

enoocftigDDPSlHvingteaminoa^ Hbutvster*ytehistkfinei^^ 
issubstiluledwilha^TOQ^ Furiiemxxe,teD>L\enoodingrnu^ 
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inhibidonbyLrlysinem^bea^^ 
anisoleuarKieskiie(USPaErt 

[0Q50] lliei^asmidusedfirgmedoningm^bedi^ljas^ 
[0Q51] Ihsveclortfiatfiiix&XBhn^^ 

autonomoi£^iq)licafisinnie^^ Specifica]^,RSF1010,^vhkilisabKBdh^s^ 
ardderivgtKcsttereo^ fcrex^^ 16^ 161-167(1986)X 

pMFY42(GerK,44,53 (1990))^pRP301,pTB70^^^ 

[0052] Toixq}aiea]mxiibinantDNAby atrl^^tDavectortfaat&ncd^ 
baderium,flie\€ctorisd^^ . 
and/^sC Ttelig3liaiisusLB%perftxmedbyu^ dcpAwdfy^rw^b^ 
miqxiratedintosqsia^ 

[0053] AhroadhostspectiimiiasniidRSF^^ 

ocxfingfoamulantDDPSandaniuM The£ aifM109stiamdaiisfouiJed\vifti 

ti1isIja9llidvvasdes]gqatBdasAJ12395,^^^ 

Wustrial SdenoeandTechmk^ 

tedqx)sitv^cxxiv^i1edtDaninl^^ 1, 

1994arriieoei\«ianaMession RSFDSOcanbeoblainedfiDmlteAJ^ 

uang ]flio^\nnielhDck 

[0054] lliemutantiip^axTt^i^ 

d?a4 Ac^mSEQIDNQ 13 m^^hidlCof1h^^l^ 

niuJantDDPShasananmoaadseque^ HexoqttehisddineiesuidLeatpos^ 
loalyioaneiesidLe Furthernxxe^tenudant^sCoon^^ 

in\\liich1henideotidereski£Catpositm Asaresuh^teenooded 

13 



I il 

AjiUSA Docket No. US'104 



mulantAKinhasaseqimgvvhEKthetfa^^ 
[0QS5] Ar^medxxlcanbeimllDintKxb^ 

utilizing bacterium, so kx^ as hpKM Fcrexan^dectoqxxationcanbeused 
(C^iBdianJamdofMaDhiol^^ 197(1997)> 

[00561 IheDDPSacdvityancL^aclivily and^sCto 
existmchnomoscxiialDNAofainedi^ honkrlDintrcduceniuIt^ 
intochicmosonial DNAof anielhan^^ 

sequmcetoispresetTtrndromosonK^ AiqjetitiveDNAcraninverted 

iq3eatprcsentat1heerxlofatian^x)sat^den:^ 

mutlQjeoopynuiiibec AItecnalive^,asdisck3sedinJapanesePalB^ 

cof3iesofdp4 and/or^«Ccanbe 

tians&aingit hbcttiofteiiKlfaDdst^asaiesuhof^^ 

activitiesofDDPSarKlAKaieanplifie^ 

[0057] Besideslhealx)\egenean^4ft2tion,tede^^ 

SBq[uenoesuchaspramDteisofc%24ar^ 1-215280) 
AssuchstiongpnanwterSjteeaiela^ 

pronxTterandPLpKm^teroflamb^ Substitution 

aFftiese p iotiK) te rsqThairese?q^ 

geneisanqjified Enhatxsmentof&qxessicxicxx^ 

ofdesiiBdgaKL 

[0058] h(xdertoprq}aieaiecxxri±Bnt^^ 

aies(iicti(xien2jii£0^ IJg^tionisusuaItypec£}m:iadbyli^sesuc^ 

asT4DNAlig98eL AsinElhodsfodigestion,li^ 

pn^]arationofijaaiiidDNA,tiarfifim£^ 
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vvdl]ax)wnto1hose^dMinteaitcaabeu^ SudimethodsaredescnbedmSa^ 

Maniali^T^'MolecularCkxi^^ 

(1989)aixisofi3r1h. 

[0Q59] haclditimlDflieenharxmfiitofDDPSa^ 
m^alsobeehhanoed Suchen^Tnesitx^idediamh^^ 
leduclase^diaminopi^^ 

aminotiansfeia9e(^^ 

[0060] A§pat1ckinase;,dEpatlatesen^ 

leductaseanddiaminoi^^ 

bacterium,aiedescribedmW^ 

[0061] ¥\JBAiarmPd,i^ 

calal}7£saieacd(xi£3rgmeiatingao^^ 

L-lysine^ornioybedeGckntto IllLsbativeexaafd^ 

generatirgacxjnpoundodierth^ 

hDmo8erinedd9dipgenase(seeW^ 

[0062] Theafimnentkxiedtechn^^ 

canbeamilaifyiBedfcrolherL^^ Themetfiamhidlizingbact^^ 

abi%toproduoeanLr^mTO 

[0063] Furtemoie^anaMitylDprc^^ 

prolehinvolved hexbacdl^ 

S0cretionofI^lysire;,1heL>«^ ^hei^^«ttosofteprese^ti^ve^^ 
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oc3nfimiedthal,althou^avvil^^ 

M^/jmS^^^ Exan:;]les 
of sixli variarisoffc LysEisc^ 

[0064] TlieL)^prctem4iatisenoodQdbyte$^ Someofdiese 
I^drqjiobk^ii^onsansfli^^ ftisalso4K)u^fliataiegicxibet\A«en 
£xir1hii^ionsfiQm1heN-1an^ Mdiepiesentinvention,1hisli^dR 
ti^joniscalledaloQpi^joa IhenudeoddeseqimsQfvvjl^^ 

pxitsnof Bte\^XKier^ hteaminoaadseqiaxe, 

l^diqlx^li^hdkiegjonscoii^^ 1461d 168, 181 1d2Q3 

and211 1d232 Iheloopn^kxiOQiiespcx^ 

[0065] TheinvCTteofttepiEsentinva^ 

utilizingfaQdedum, butD 

(xilyoflhel^dnoiiiobichdk^ 

melhanokidlizingbacte^^ /MS^P'/encxxlessudiamLdantLy^ 
aairiulailI^pro(dn11:Bt^^ 
[0066] TheafoimientkxiediTui^ 
helb£sardpmx}lesexl]aoeS^ 

inboduodititoanielhanc^^ !^)edficaIty,aDNAcx)dingfi}rarnul^^ 
fiistlDsixflil^droiMichd^ M(xe^DedfeaIly,aDNAcodingfaapepticfe 
cx^ntainingtefiistlDMdlQdrc^^ 

}^dit]{iiotichslboesfio^ Tbsd&Ksma^anedfy^ 
l^pe^tocodes&rapq^ddecxxil^n^ 
sixlhli^dcqii6l±heii^ Tte/MsO^geKiesutlsfiomn^^ 
oodingfotefliiidt^d]X][i^ Iheinvenlixsoftheprcsmtinv^ 
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fiom1hiss(opoodan\\Qsddeted,teMa!^^ strahoonlainingte/>fi£2^geiKcM^ 
lesukmaxumuladonofLr^^ T1:£ie£}rc;,it\^^deducftdto 
hydiqliottchdixesarriapq^ddeaxTl^^ 

funcdanmamedm)kili]i^ R^^ndless^ifte^^^gensisintiodLioed 

bactezium^teamountofL^^ 

[0067] At^miaooi^nismscanbeiili]^ 

invdvalhseoedonofU^^ 

miaocxipiiaiihasvan^ 

bactedum. S^)ed&aIty,exan:p]esofsuchniki^^ 

[0068] Whenteaminoackiseaeti^ 
iBComhinaritDNAcanbeprqja^ 

bactEiiiim,prefera^ Ahemadv^, 
tegenecanbeinooipaslBdintoatian^^ Fuiteame,itisalsopossibleto 
%^aprom0terupsbeamfiomte 

<3>PtodirionofL«nMX)ad^ 

[0069] AnL6nm)ackicanbepKxiLicedfay 

the L^mim acM oblaned as de^^ 

andooIlectingteL^nmoack^ 

[0070] ThemkiDoiganismimifotepre^ 

amedianol-utilizingmi^^ Ihemediumusedfelhepresentin^ 
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medhjm SO long as koonlains acaib^ 
oomponenlsasiGquired. 

[0071] ffmeflianolisusedasamahcaibon When 

mefhanolisiBedasamaincaibGnsou^ toSCPA Asftenittpgai 

soiK£;,amtnonhjmsiiIiteorte Olherdiandiese^smananioui^ 

amount oonp(xierilssu±aspolas^^ 

sul&leandsofixflicanbeadded. 

[0072] Ihecultureispofimiedunito 

to9andalen:peialLneof20lD45°Qan^ 

[0073] GoIlectionofUysineorL^^^ 

methDds^sLidiasbyuseofanionexch^^ 

Examples 

[0074] Ha£a&i;1heptesentinvention>\^ 
exam[jesL 

[0075] Theieagentsusedintefollowingexan:^^ 

TesqueunlessodKtvvise indicated IheoonpHdcnsoftemediausedmea^ pHvs^ 
a|llslBd^vilh]^H(THaMofte 

LBmedium: 

Ti>ptopq}tone03ifix)) 10g(L 
Yeastextiactpfix)) SgL 

mi lOgi. 

pH7.0 
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HiesevsciesleanvstedlizBdat 12(K^fer20ininule& 

IBag^medium: 
LBmedium 

These \^€teslEan>stenlizBdat 120^ fir 20 minutes. 
SEIIinBC&im: 

K3HPO4 1.9^ 

NaH2P04 li6gl 

M^4-W 02gi. 

CSIH0!23Qt 5gl 

Cu8Q)f5tfeO 5ngL 

ZrtS04'7H^) 23Mgl. 
CaCb»2F^ 72mgl 
FeCb-dH^) 9.7mgl. 
CaCOj^CamoKag^) 30gL 
N4e(hanol 2%(v/v) 
pH7.0 

llieanqxmilsodierflianmeftiand v^oesubj^^ \l\°Ch[\5 minLilE^andniedmJvvas 

addda&rtemBdium^^lassllfficienlly cooled 

SED ^medium: 
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KjHP04 


1.9g^ 




li6gl 




02gl. 


(NH4)2S04 




CUSOfSFfeO 




MnSQrSt^yO 


25pgl 






CsQfTJtiP 


72mgL 


FeCb-eFfeO 






03%(vAO 


pH7.0 





Bactoag^rPfix)) 15gi. 

llieoonpmiisodierftiann^^ 

addeda&rdiemadiim\\/assuffidenlfyoool 

Exarrplel 

<l>Cloningofgen£sofen^iiiesa]nstitu^ 
[0075] Iteaiiaixlei^gene^v^hidioo^ 

DoudoroffpaftT\\gy,ha\€beend^^ Sinoeitisknovvnthat 
£k:;^mc3to(^;g sbain,it>\^deckldtoclone4ie 

(OCtonsttulionofplaanidi^^ 

[00761 ecUaridedahmmopssmmEsdi^^ 
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posstoletDoblainusirgkrx)\\ntBdT^^ AooQKiii^,aay-F(SBQDNa ll)aixla3b-i?(SEQDNa 12)^\ae 
desigpdaspdn«s1hat^^aMsim^^ 

fiag|iMitN\liicfiirKludesbofligmesb^ cd?\\G110sliahasatenr53lafe 

PCE.vvasperfbnhdlyiBingI^TOb^ 

minutei folkjvvedby reacts 

cydea 

[00771 Subseqi£nl]^,dieobt^i^ 
and AvnHI, H^ied withi^asmidp^^ 

VEedlotEar^^kxr^ Theobtainedcdodesoftiatisfoamils 

M^einoculalBdintol^liq^ 

shaking PlasmidDNAvvasextiadEdfiane^ 

Ijasnljd^^^oo^fiI^ledbydigeslnn^viftl 

taigetplaaiiid. TWsjdasrnidvvasdesigpatedaspMW-^ 

(2) Gcxistoctionofplas^ 

[0078] Tointroduoe^d/andedjintoaA^ 

pRSeddaplasmki pRSisajJasmkihavingdie vector 

Ptiblk2tic}nW09(M)^^ 

pVIC40byddelingaDNAii^(xienoc^ HieplasmidpVIOIOis 
derivedfiomahroadhDSt^Dectii^ 1986, 16, 

161467X^^l^k^lisaderivalh« 

[0079] SpecificaI^,pRS\\asoQnsdiiclBdasfeI]0v^ IhepVIC40ijaanid\\QsdigeslBdvs^ 
toaphenol/dikxDfixmsohdkii^andn^ AflarteisactionniixtLDeAA^oentnfug^ 
i;3per]^avvasooIleclQd,andDNAs\\^ A 
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DNAfi^pialof about 8 kibbasepaits Qie^^ 

usiI^EASY^KAP^fe2p^^Aoo^ectm TlcveclorieglQnfi^rnEntof^ 
pq3aiedascfescnlDedabove\\assdf-ii^^ Hiisli^tionieaction 
scMonvvasusdtotransfixm£»^^ Iheoellswcte 
dp^kA(X{^\J^di^vc&&m(xx Iheodonies 
IhatappeaiGdmtheag^rrnediimvvetee^ 
andaitaiedat37^fcr8hours\^ PlaaridD>L\\A^extiacld 
SDS meftiod,and slitduieofe^ 
[0060] lIien,a|ja9iiidij^StaclB^ 
sfaowninFig 1. Ttefj^ vector ^\^ciigestBdvv^ 

pheml/chkxofimisolution,aridmi^ AfierlheieacdmmixtLitevv^oenti^^ 
la^>^/asoo]]eclBd,andD>L^A\^ ADNA 
fi^)iientof8kik)bQ9epaiis\\^oolle^ Thetac 
pKmobsrrcgjoiv^aoqMedbyPCR 

andftspdmeis^XFvvninSEQnDNOS: 1 atxl2(acyde(X)nsasdngofdenati^^ 
at55^fo30seocxidsandextBnaaire^ PyiobestDNA 
pdymerase(TakaiaShuzD^ TlieDNAfiagpientconlaini^ 
punfied by i£ing PGR pi^ O^^mii^) aid 

pdmeiSsieL>^^^^^^^^(es. TIlen,thercacdcxlmixtuIe^\asaddQ^ 
n:n}^\^idiklDlemiinalete^^ Afla:te]:eactkxlmixtute^^oel^^ 

D>L^svsaecolfectedtyedianolprec^i^ ADNAfi^pientofaboutO.15 
kbpv^a)llectedlyiBii«EASYTR^ 

[0081] ThedigesdonpRxluctoftepRS vecterand4ie1acpRxn3la-ii^^ 
\Ma}sli^tedbyusingDNAIj^(^KkVec2^^ lUsIig^lkxiieactionsoIulm 
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Escheridiiaa£(E aifMlOQoompetentodISs TlieodlsvveieidatedQnl^^iried^ 
0Gntaining20nigi.ofs(iq3^^ Iliecx)kmes4iatqpea]sdm4iea^in^^ 

each inoculaled into IB 1^ 
vvidis]iakin& PlaaiiidDhL^vs^exbactedfic^ 
pla9iiid\^^oonfimiBdby digestif 
c&ecti(Xisoftiiesliq}taii^ 

sdededaspRStac IhepRSlacijaaiiklisaijaaiiida]^^ 

fcrexpresang4iegsne& 

[0082] Suhsequenfly,pRSlacnKntk^ 

Ep^andScM^s), adddtoaphenol/^^ 

mixtLiievvasoenlrifiigedjte 

SEp^ratedon0.8%a^ro8egdtoob^ TTien^pMWEDDAoonstiui^ 
nienlk]oedabo\«>\^ digest 

solutionandmbfidwifliitlDten^ Afiertereactimirixtuiev^ce^ 

odlected,andDlSIAs\^€ieooII^^ 

fiagpientof about29 Idp. 

[O0S3] Tb£(£^^knpxyduAc^ 

vBEdtotjasi^&miEsdwr^^ c»ffM109conpetentcdls,T^^ lhecdls\\«eidaledQnLBag3r 
mediumoonlaining20m^ Thecok}nies4iatappeaiedondieag^r 
m0dhjm\\€teeachinDcd 

hcxiis>\jth^ialdng. PteniidDNA\\^exbaclalfi^ 
eachplasnddvvasaxifiin^dbydige^^ 

flietatg^tidasmid Ihisi^asmidvv^designaledaspRSedda hpRSedda,tieai/andai:i^nes\\€[eposti^^ 
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<2>Cc3nsdiiclimofL^OT^ 

[0084] hodertDinvesdg^ttee^ofpRSedcfap^ 

^^^oc3ns(Iu:teciv^ilkhc^ 

protemha^iigLr^dnesecret 

(l)CQns(iucdQnofpRS]ysE 

[00S5] An^gen^^vvi1kil^\^ahQnx>]pgDL5gen^ 
Cotynebcx:ierium gft^^jmfa^R127(Vip:l^ 

badedum 

[0086] pRSlacoblairedasclescnljdabow 

BicMD6),addedtoaphmd/dd^ AfierteieaclkxiinixlLiievv^ 

oe^t^fi]g9d,1hel]pperla^^^ 

a^iosegdtDob(ainaDNAfiagpientofabcxit9.0 

[00871 Ihe^genefiagpKntvvQsamiJifiedbyPC^ 

(denalutationat94^fiT2Os0ooaid^ 

IVobestDNApciymerase(T^ hteaboveaii^ificalion^ 

1te$5£gene±cxjklbecaTiepossibfemaM^^ 

to ISbpficxntetianslatiminiti^^ 

furrtimfaaAfel^^ 

314-322(1996)) Tteoblaimifi^pientv^puiifi^ 
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iEStiklionenzjmes»&8387Iand5^^ TheieacticximixtuievvQsaddedtDaphs^ 

lemfiinateteieaction. Afi^rlheieactimniixtiiievs^oent^^ 

\\ae £xliactedby eflBmlpnaq^ 

[0088] Thedigeslk}npvDdLKlof4)eij(Slx\^^ 

\^aeIi^lBdbyusngDNAIJ^t^ TUsli^tionieadQnsolutimvvasi^ 

EscheridmcoliiK (x//M109ocxTpetEntoefl^ Theodls\\«eplaled<xiIJBa^iiiedhm 

ocKdaining20ingi.ofslv^^ lY&(xkx^f^dp^isaBK^ 

\\Qeeadiiixx:ulatedintoIB Ikj^ 

vvithdiaking PlasmidD>L\vv^eKbacledfiomead^ 

plasmidvy^oanfim^dbydi^sticxivv^ 

pRS^(rig. I) hpRSl>sE^te/My£gene\\Qspositioodsoto 

ofliie/ticpromota: 

(2) Mrodiicri(xiofpRSfysEintoM«%^ 

[0089] pRS^ysEoblainedasdescribedalxAe^^Qsi^^ 

^aiVffll0515)bydediqxxati(xi(^^ 197(1997)> haddhoi^pRSwas 

inliaiicedinlDflieASl sbainasaoontidhtesamemai^ AsaI£Suh,se^od thousands 

ootoniesv^cblainBdper 1 pgofD>L\v^ 
withpRSl>d£ 

[0090] A^^i^asmidsAAoeGCbactBdfi^ 

SQqueiKesN\oeinviesdg^a^x)nlan^ 

ldasmk]s,andinsonieca9es^anpnsensen^ 

amiroaodv^iqjacgdvvMiastapc^ hodierpiaam]s^dekloi\^^G]^ 
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[0091] Asdescribedabov€itheinlro^ 

mtdalmdinmalBddiefiincdm Cbnsidenngftiese&tshoQmb^ 
ititioducticxiofte^sfgeneinbA^ Thisinc&atesftatdie^^geKcannct 
unhasaltyfuixtionfiTtesecv^ 

[0092] lheM2%^i^^p^ffi^ sdahoodainingpRS^^havinga 
SEDj^cxxilainingSGnig^ofsb^^ Then^ftieoeflscxiaboutlOcm^oflhe 
mediumsurfcevvTO soaped, in^^ 

andcuhutedat37^fir34hDursvvilhsi^ Ateocxr5delkBof1tecultiiie,te 
oentrifiigpficn^andteL^^ 

analyzEr(NihonBunko,hi^speed Asaiesub^substanliaQynosdah 

(3)AoquisitionofgeneptJvkiingU^^ 
[0093] Asdescnl^edmtepreoedingsec^ 
bacteria, andiesuted 

[0094] HQ^\eva;duriiigana^ofinostofpRS^i^^ 

[0095] Thisrrailant/MS^'genevvasdesi^^ Wlmtenideotidesequenceof/HS^^ 
ana^^ed, h vv^fbutdtiBtAiisniuladw 

[0096] Theiesukofnideotkieseqimfideten^ Thenudeotide 
seqtaxeofwikl-lype/KsEoffl^^ }afysE24, 
T(%mine) ^\as insatBdateG (jgqan^ 
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TlieplaaTiidaxilaining/Ms£2^\\as 1) 
[00971 The£ cdSfMlOQsliabtensfim^ 

Techixdps;hlBmalionalPai^ andieoavedanaooesacxinumte 
P-1S369. 11ien,tedq»6k\\asoQnveit0dlDa^ 
May 13,2002,andieoeivedacoesaonnum^ 

[0098] Jtv^fya[d^yilxni3n£fysE24ff^ stiain, 
L^^acasmdatedhtemsdo^ ftvv^lhDu^totiiisvvascaLfidbyenh^ 

. (4)Gorishiiclk}nofijaaii^ 

[0099] AplaaTikl\\Qspr^3aredhavingagme(^^ 

suligectlD&edba^inhibi^ 

[0100] pRSlac\\a5(%esledvvifti>S^ 

Imrinatetheieactioa Atoteieacdoninixtun5\\^oenlii^^ 

odlectedbyelhaix)lpiecp^ 

[0101] Thekros^TiplaaraiRSFI^ 

ten:5JatelDan:plify<i5a4*v^ 

seccnds,annealingat55^fix'30se^^ PyrobestDNApc^oneiase 

(rakaiaShuzD)vvasiBe)dfia:PCR. Theoblain0dtip4*fiag|ii^ 

ftimdigeslBdwiihlfaeiesIri^^ Ihsteac&ximbduisx^ 

Fhenol/dikxDfimisolulk3na^ Afeftereactkximixtuiev^cfint^ 

]^\vasoQl]£dBdandDH\v^ooIl^^ 

DhL\fiagnxntof aboutai kbpL 

[0102] ThedigesdcxiprodurtofthepRStacvec^ 
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above\\€iefig^byiE3ngDNAIj^GnK& Thisli^tkxiieac&onsolutoi^ 

ixsBO^miEscherMio^ 71lecd]s^\eD^Ijafid(nI£ag^In^cfium 

ocxTl2ining20rngl.ofstiq3^ Thea)lcxTies1hatq^Deandontea^med^ 

vveie each inoculaled inlD Ik^ 

wiftiiddn^ P]asiiklDNAN\^exliactdfic^ 

p]asnid\\ascxxifimiedby digestion 

pRSd^plasmid htepRSdapAijasmk],tet;{p4*gmev^ 

be4)esameasdiatcf1fae/SxpKm3lec 

(S) Cbistnjctimc^piaaiiU 

[0103] hoidertoevahjateefectofoamb^ 

I^asmkiinsettedvvWifhed^ pRStysE24piq}aiBdinlhe 

abow(3)\\asdigestBdvvidi1heies(i^ 

BIundngKkCTakataShjzD). FuiA)enixKe,ftieijasiiidpRSdaf^ 

i£Slncdonenz}iiies£b9RIan^ 

\\QSsq}Qial3d(xi0.8%^io8egdandooneci^ Thisfiagpnentwas 
byiHngDNAIj^cxiKit\fer2(raka^ 

[0104] Thisli^cxiisactkxisolutkxivv^ c»&'M109oonptentodls^ 
TakaraSnco). Ti)codl^\^T^istBimlBd^iinedk^ 
ovemi^at37T. lheook)riestoq3peaiBd(xiftiea^medium\\^ 

OQntaining20rn^ofstii^^^ P]asmklDNA^^/asexlIactedfiom 
eachoittuielxodibylhealkali^^ 

enzjonesanddeterminadmofade^^ hthisijasmk],te/Ms£24 



28 



AjiUSA Docket No. US-104 



gai5aiil1hed[:p4'*'gsnevvaepoadcmlso4^ 
[0105] lY&E o^' JM109sliain1iansfenT£d 
fliis strain \\9sdeposted at the iixlqDerd^ 

SckncsandTedinology^Li^^ ardisoeivedanaooessaQn 
numb£rofFERMP-lS371. Ihen,tedqx)Git\\^0Gnvei1edtoani^^ 
BudapestTieatyonMay 13,2002, aixiiEoeiv«imacoessic3nm 

(Q QxTStiuctiaiofifemid to 

[0106] lhEn,pBBR-Jj^EdapAv^pq3^ 

[0107] KisknownftiattepBBRl ^^^stidoaxirss^sstQ]^^ sbain^andcan 
(XDexistv#itepRSMXto(Canadia^ 197(1997XMoBnecGniDHLo(ZBSt^^ 
370S3GotdngenGemiai:^,itcanbeix^^ FiISl,|fiBRl^Aas(%sfid^v^lhI>a^ 
a|jiend/diloK)&ims^ Aferlhsrcactionniixyevvasoe^^ 

oonectaDNAfiagnratofalxyut 53 

[0108] Tlien,tepRSfysEdq)AjJasiiidocxisd^ 

ardi^atdackldtoaFhencM)^ Aferteieactionmixtuie 

0.8%a^ia9egdtooolfectaD]SIAfi^pi^ genes. 

[0109] ThepBBRl veclDrdigeslkxiprodulandteD>^ gene 

regi(XisprqHiBdasdescribedabo\€>^ Thisli^oi 

ve2cjkxisSbij6mv^ a>ji'M109oonpefientodlssTakaraSh^ Iheoells 

vy«BplalBdonIBa^niediumoonlan^ Ihecokxiies 

thatq^peaiedontiie^^nKdiumvv^ieea^ 
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ardcultuiedat37^fQr8hou[s\vidiiiak^ P]asriidDNA>\^Qctnactedfiane^ 
n^dioci ardsbucluteofeachijasm^ 
ludeGddeseqiaxetDobtahpBBR-^'^^ 
[0110] IhspBBR-^^sEdapAplaanklobtan^ 

mzd'^ioin^lhus/^X^ssm^ Inadcfidon, 
pBBRl \\9SdlsoinliodLX£dinlDteASl stiainasaoonbolhlfaesamernanneras^ 

<3>Rixiiik3nofLJ^^ 

[0111] lA^^1lKO^0XX%d^ 

me^^iotmphusP&X sbainhaiboringteiBBR-^/sEdap^ 

mabhrsviationofAS14©BR-^ysEdqA)b^ Theobtainedliansfixrnantsti^ 

alsoiefeaedloas^ASl/PBBR-lysE^ 

strabinbodu^vy^tepRSpla^^ 

inv£sdg^£x'intiac£ltu]arL^^ 

[0112] Eaditt ai isfoQi]ants(ianA\^ cultured 

Sbq3tai5dnand50nigl.o TlTen,teoeDsofalx)UtlOcm^offeiriec^^ 
inocii]atBdintDSHIpn3du±n 

cultutedat37^£r48hDiss\vitfisis^^ Afiercx^npledcxioflhecutt^ 
fiomapait of the cuhuie bK}di, andlhs 
usinganamimacklana^^Er^'jih^ 

[0113] TteiesuhsarediovvrimTaHel. ASLifiBR-^'sEdapA^aRSedcfaaDcumul^ 
atahi^ierconoenlistoa^n^^ 
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TaUel 



Bactstialstiain 


I^I^/sineoonoenlialxnhcultunss^^ 


ASlt)BBR-4ysEdapA4iRS 


1.15 


AS143BBRJ>sEdapA^3RSedda 


135 



[0114] Asdesciibedabo^ie^lheseiesuhsd^^ 
enhanoen:£ntof1hee?qxsssknofte 

<^I¥3di]clmbfLrvaline 

[0115] pRSeddaoblainedasdescxibedabc^ 

ASl stembydediqxxatm(Ca^^ 197(1997))i hackiilion^pRSwQsalso 

introduced inbteASl sbainintesameniQnnerasaoontrcl 
[0116] Theob(ainedtransfixniantsliafa(l^^ 

invesd^tedfirinttacell^ 

[01171 Each tiaiisfiMiiant strain was cuhtii^ 

stKptoai^da Ilien,teodlsofaboutlOan^oftenns^^ 

mediuni(20mr)COTtaining50m Affer 

oxrqietimoffliecullLirc^te 

acidoonoentraticxisintecuhuie 

[0118] Theiesultsare^owninTaHel I^\dineacxxiniulalEdintenK^^ 

hi^herocxioentraliQnoonq^^ 

teeidianoementofteaiiandai^ 

Table2 



Bacterial strain 



L-Winecxxx£ntiatiminaittiiiesi^ 
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0.01 


ASU^RSedda 


020 



[0119] Asdescribedabove,tiKseiesiillsde^^ 
enhanoen»itofe?qxesskBoftegmesof4ie 



<S>Inv^esl^tmofaMitytopxxl^ 

[0120] AS14)RSeddaarxL\S145RSv^e^ 

ofstepton^da Then, Iteodkof about lOcm^oftheme^^ 

medhjm(20ml)oonlai^ Afisr 

oon:;M(xiofdieci]ttuie,4ieodIs\\C[ei^^ 

ackloonoenltations hdiec^ 

[0121] Thsiesullsate^iavminTableS. MofteLaiiinoacidsaxis^^ 
ASlyi)RSeddaathi^oQnDenliadons\^^ 

ofvatkxsL^mimackiv^in^^ hpailiculat; 
cdier4ianL-valir£mteaboM£secdm(^^ 



Tables 



L-Aminoadd 


I^AnmoacklaiuaAalKxihcul 


itutesupematantCmgL) 




ASMiRSedda 


L-Asparticacid 


0 


2 


LrThieonine 


9.4 


18.6 


LSedne 


\& 


2 


LOutamicacid 


355 




Glydne 


45 


6.4 


LrAlarane 


ld7 


37.9 


L-\fc 


102 


2023 


L-Isdeudne 


95 


100.1 


LrLeudie 


m 


53.8 


LrTyrosine 


8.4 


9.7 
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LRctiQ^alanine 


ia4 


20.9 


Uyane 


6.4 


8 


LrAigjninB 


3j6 


4 



[0122] Asciesaibedabo^/e,it\\3sdemDnsJi^ 
inpovedbythsenhatranmtofoqxessa^ 
[0123] Whifelhsinvoitimhasbeendesa^^ 
apparcnttocxieskilkdhteaitthatvaik^ 
ft^soopeofdieinvaitiQa Eachofteafi)remerdoiedc^ 
2002336346, is iiXQqxxaledbyietQs^ 
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